
1046 MONTHLY WEATHER REVIEW. .DECEMBER, 1909 

very little frost in the ground under the deep snow, acondition 
that has seriously interfered with logging in the northern woods 
and field work in the southern and western portions of the State. 

In Wisconsin the precipitation was quite unevenly dis- 
tributed over the section, but was fairly well distributed 
throughout the month. In  the central and southern counties 
the total was very nearly the normal amount, but in most of 
the northern counties i t  wa.s only tl little above one-half the 
normal. After the 5th practically all of the precipitation was 
in the form of snow. The severest storni of the month 
occurred on the 24-25th, when the snow drifted badly and 
traflic waa interrupted to a considerable extent. The ground 
was partially covered with snow from the 5th to the l l th ,  and 
completely covered after the latter date, the depth on the 
ground gradually increasing until the end of the month. 

The average precipitation for Iowa within the district was 
2.35 inches, or 1.09 inch above the normal, and has been ex- 
ceeded in December only twice cluring the past 20 years. 
Rains were general from the 1st to 3d, changing to snow in the 
northern counties on the latter date. The rain changed to 
sleet over the southern and eastern counties on the 4th, chang- 
ing to snow on the 5th. After the 5th snow fell a t  frequent 
intervals, but the daily amounts were not large, except on the 
24-25th, when the amounts ranged from 2 to 12 inches, the 
largest amounts being reported froni the central and, east-cen- 
tral counties. A t  least a trace of precipitation fell a t  some 
station in the section on every clay of the month, except the 
31st; and the number of days with .01 inch or more of precipi- 
tation exceeded all former records for December a t  several 
stations. The average snowfall for the month was 14.3 inches. 
The ground was covered from the 3d in the northern and the 
5th in southern and eastern counties to the close of the month, 
and there was a longer period of good sleighing than for many 
years so early in the winter. 

In Miaouri the total precipitation ranged from 2 to 6 inches, 
exceeding the normal by 1 inch to 4 inches. The periods of 
general precipitation were from the 1st to the 5th, ll-l2th, 
and 2625th. After the 5th all precipitation was in the form of 
snow or sleet. The snowfall was more or less general and 
heavy on the 6-7th, 24-25th, and 29th. The total fall ranged 
from 7 to over 13 inches, and covered the ground continuously 
from the 6th to the close of the month. 

The precipitation was well distributed in Indiana during the 
month, and much the greater part fell in the form of snow. On 
account of the continuous cold weather, a considerable quantity 
of snow remained on the ground during the latter part of the 
month; the amount reniaining on the ground on the 31st 
ranged from 7.5 to 14 inches. A fall of about 5 inches of snow 
occurred on the 7th, and 8 to  12 inches fell on the 24-25th, 
which caused some delay to railroad traffic, although not to a 
serious extent. 

In  Illinois the average precipitation was 2.99 inches, or 0.89 
inch above the normal: Rain  or snow, in measurable quanti- 
ties, fell somewhere in the State on 21 days. The greatest 
monthly amount, 5.27 inches, occurred a t  ‘Sycamore, and the 
least, 1.21 inches at  Greggsville. The greatest amount in 24 
consecutive hours was 2.32 inches at Riley on the 5th, which 
was the heaviest rainfall in winter a t  that place since 1880. The 
average snowfall was 16.4 inches, which was quite heavy as 
compared with previous records for December. 

The average precipitation for the district, as shown by the 
records of 297 stations, was 2.20 inches, which is 0.96 inch above 
the normal. The greatest amount, 6.17 inches, occurred a t  
Sublett Mo., and the least, 0.30 inch, a t  Dunseith, N. Dak. 
The greatest amount in 24 hours, 2.75 inches, occurred a t  Sub- 
lett, Mo., on the 4th. The average depth of snowfall was 14.4 
inches; the greatest depth was at Sycamore, Ill., 32.5 inches, 
and the least, 1.0 inch at Cairo, Ill. Measurable precipita- 
tion occurred on the average of 10 days. 

Sunshine and cloudiness.-The average number of clear 
days was 8; party cloudy, 7; and cloudy, 16. The duration of 
sunshine was below normal. 

Wind.-Northwest winds prevailed. The highest velocity 
reported was 42 miles per hour from the west a t  Hannibal, Mo. 

The heavy snow and the severe cold weather put a stop 
to the corn harvest. Much of the corn crop is still in the 
fields in Iowa and Minnesota, and a great deal of it is on 
the ground and covered by ice and snow. The heavy snow, 
however, afforded good protection and was favorable to the 
winter grains in the southern section of the district. Railroad 
and street car traffic was delayed considerably by the heavy 
snows, but over the larger part of the district the delays were 
temporary. Floating ice was reported in the Mississippi 
River on the 12th. An ice gorge wrecked the false work of the 
McKinley bridge, causing a considerable loss. At the close 
of the month the river was solidly gorged a t  St. Louis, Mo. 
Navigation between St. Louis and Cairo was suspended on the 
18th. The transfer of passengers, etc., between Birdspoint, 
Mo., and Cairo, Ill., was at  times suspended, and the passage 
was closed on the 30th. 

The Des Moines River, a t  Des Moines, Ia., did not freeze 
over until the 20th, notwithstanding the fact that there had 
been a great deal of severely cold weather prior to  that date. 
The stage of the river wm unusually high for the season of the 
year during the fore part of the month, and as the heavy cover- 
ing of snow prevented the ground from freezing, except on the 
surface, the temperature of the water flowing into the river was 
considerably above the freezing point, thereby requiring more 
than the usual amount of cold weather to reduce the tempera- 
ture of the water in the river. The ice, however, was 9 to 10 
inches thick at  the close of the month, but the ice harvest has 
not yet begun, except on ponds. 

MISCELLANEOUS. 

DRAINAGE NOTES. 
The heavy snow and the severe cold weather put a stop to 

the construction of all drainage work, but the boards of super- 
visors in several counties in Iowa have been active in making 
plans for the resumption and extension of the work during the 
coming season. The boards of supervisors of Hardin, Frank- 
lin, Wright, and Hamilton counties, sitting in joint session, 
awarded the contract for the construction of a drainage ditch 
through t h e 4  counties above named for $59,000. The esti- 
mated yardage of the ditch is 1,OOO,OOO cubic yards, and the 
length is 27 miles. Work is to be begun April 1,1910, and com- 
pleted by January 1, 1911. 

SANITARY DISTRICT OF CHICAGO. 
Mr. E. H. Heilborn, Division Engineer, is making a topo- 

graphic survey of the Illinois Valley for the sanitary district of 
Chicago, and he has in mind the construction of charts and 
diagrams to show the relation of precipitation to river stages at 
40 regular stations along the Des Plaines and Illinois rivers. 

THE EFFECT OF DRAINAGE WORK IN NORTHERN IOWA 
ON THE FLOOD STAGES OF THE RIVEELS. 

By A. MAESTON. C.  E., Dean of En ineerlng and Profe.Mor of Clvll Englneerlng. Iowa 
&ate Eollege, Ames. Iowa. 

The question is frequently asked, What effect will the exten- 
sive drainage work which has been in progress in northern Iowa 
for the past few years have on the flood stages of the rivers 
whose sources are in the territory drained? 

The people living along the lower courses of these streams 
seem, very generally, to  have the impression that, since the 
water is to be drained away from the upper portion of the drain- 
age areas, the flood flow of the streams will be increased thereby, 
and hence greater damage done by flooding the bottom lands 
bordering the lower courses of these streams. 
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It is not by any means easy to determine whether these fears 
will be justified, even in part, for so many factors enter into the 
question as to make i t  a very complicated one to answer in any 
given case. 

For the purpose of this discussion, the flow of any Iowa 
stream may be divided into five classes, as follows: 1. Total 
flow; 2. Low water flow; 3. Ordinary flow; 4. Ordinary flood 
flow; 5. Maximum flood flow. 

1. Total Jlow.-By this I mean the total amount of water 
flowing in any stream regardless of the rate a t  which it flows. 
The only way in which this could be affected by drainage 
operations would be by a change in the use of water by crops 
and evaporation in the watershed which is being drained. The 
rate of evaporation from drained soil is very high immediately 
after rains, and greatly decreases between storms. The evapo- 
ration from wet, marshy ground is a t  a less rate th’an that from 
cultivated ground immediately after a rain, and at  a higher 
rate than that from cultivated ground between storms. IGiowl- 
edge on this subject is not esact enough to give the total value 
in each case in Iowa. I believe i t  to be probable that the total 
use of water by crops and evaporation would not be very much 
different in the two cases under consideration and that there 
would not he any great effect of the drainage operations upon 
the total flow of Iowa streams. 

2. Low water $ozu.-The low water flow is maintained by 
underground water coming into the stream, usually from 
springs, and from general seepage into stream channels. My 
observations of tile drainage systems and drainage ditches 
indicate that: in extreme clry seasons when extreme low water 
flow occurs, tile drains and ordinary drainage clitches clo not 
discharge a t  all. It is therefore probable that extreme low 
water flow will not be affected materially by Iowa clrain- 
age operations. The ordinary low water flow will probably be 
increased on account of the aclditional seepage of water in the 
soil due to tile drainage, which forms an enormous reservoir of 
porous soil between the tile drains aiicl the surface of the 
ground. 

3. Ordinary $ow.-By ordinary flow, I mean those rates of 
flow lying between low water flow and flood flow. When the 
construction of tile drainage has been completed, in sdclit~ion to 
that of drainage ditches, it is probable that the orclinary flow 
of streams will be somewhat increased, owing to the storage 
effect of the porous soil as described above. The construction 
of drainage ditches alone might have the effect to decrease the 
ordinary flow, as it is maintained by the gradual eniptying of 
the ponds and marshes between storms. These ponds and 
marshes constitute natural reservoirs which are being tles- 
troyed by the construction of drainage clitches. 

4. Ordimqj $ood $ow.--By flood flow, I mean rates of flow 

in excess of the capacity of the regular channels of the streams 
and which, therefore, cause them to overflow their banks. By 
ordinary flood flow, I mean those floods which occur more than 
once in every ordinary year. Tile drainage will eventually 
decrease the ordinary flow by creating a storage reservoir in 
the porous soil already described. Tile drainage will eventually 
be extended to a large percentage of the total areas of the 
regions in which extensive clrainage operations are to be carried 
on The extension of tile clrainage will be continued to scores, 
perhaps hundreds of years, and a much larger percentage of the 
total area of Iowa will eventually be tile drained than most 
people at the present time consider a t  all probable. 

While this will be the ultimate effect of Iowa drainage opers 
tions, yet the construction of drainage ditches alone will prob- 
ably temporarily increase the ordinary flood flow of the streams, 
for the drainage ditches are destroyeing the natural reservoirs 
formed by the ponds and marshes, which in the past have 
served to hold back part of the flood water. It is impossible to 
foretell how long a time will elapse before this temporary in- 
crease of flood flow is overcome by the storage effect due to the 
tile clrainage. 

5. Mariiuum flood flow.-By this, I mean floods which 
occur only at  intervals measured by years. Such floods have 
occurred in the past whenever a heavy, long-continued storm 
occurs at a time when the natural reservoirs formed by the 
ponds and marshes have already been filled by previous rains. 
At such times the ponds and marshes have comparatively little 
additional storage capacity, only such as is afforded by the rise 
in level necessary to discharge their waters a t  a sufficient rate 
through their outlet channels. The construction of drainage 
ditches alone will operate to increase the maximum flood flow, 
but will not have such a marked effect upon it as in the case of 
ordinary floods. Tile drainage will eventually decrease the 
rate of maximum floocl flow by an amount depending upon the 
thoroughness of the drainage. I believe that eventually tile 
drainage will be made so thorough and extensive that no storm 
will fincl the porous soil above the tile drains completely 
filled with water to the surface of the ground. Whenever this 
is brought about, the effect of tile drainage will be to decrease 
materially the rate of masimiini flood flow. 

To sun1 up: First, the probable effect of the construction of 
drainage ditches alone without tile drainage is to decrease the 
ordinary flow of streams and increase the flood flow; second, 
the probable effect of tile drainage is to increase the ordinary 
and low water rate of flow of streams and decrease the flood flow; 
third, the combined effect of drainage ditches and tile drainage 
will probably be to cause a temporary increase in the rate of 
flood flow, and, eventually, a permanent decrease in the rate of 
flood flow. 
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Mlnonk.. ................. Woodford.. ............. 
Monmouth ............... Warren. ................. I 
Morrlson.. ............... Whiteslde.. .............. i 

I 
Morrisonvllle Chrlstian 
Mount Vernon.. JeEeraon. 
Oregon. ................. Ogle.. .................... 
Ottawa.'. La Salle I Pana. .................... Christlan ................. 
Peoria.. .................. Peorla.. ................. i 
Pontlao. .................. Livingston ............ .! 
Rlley ................... .I &Henry.. ............... 
Rockford.. Wlnnebago.. 
Ruahville Schuyler 
St. Charles.. ............. Iiane.. .................. 
Springfield ............... Sangamon ............... 
Staunton ................. Macou in.. ............. 
streator.. ................ La s a &  ................. 
Sulllvan .................. Moultrle ................. 
Sycamore. ............... De Iialb.. ............... 
Tllden .................... Randolph ............... 
Tlskllwa. Bureau.. 
Walnut.. .do.. 
White Hall.. Green 
Windsor .................. Shelby .................. 
Wlnnebago.. ............ .! Wionebago .............. 
Yorkville ................ ./ Bendall.. ............... 
Zion ....................... Carroll .................. 

-.-.--.I Du Quoln.. .............. I Perry.. .................. 
Galva .................... I Henry ................... 

............. ................ .......... ............... 
................. ................. 

............... ............ ................. ................. i 
................. ................ .................... .................. ............. ................... 

~~ 

19 ....... 
IS I 27.2 
15 I 19.4 
17 , 1li.S 
26 24.2 
22 1 2 . 2  
13 2S.S 
I6 12.4 - S.4 
20 19.2 - s.9 
14 23.5 - 8.3 
17 1S.6 - S.6 
19 16.1 - 9.6 
19 1 x 4  - s.4 
I6  I lS .6  - 1.7 
30 20.3 - , . 6  
18 14.S -10.0 
33 19.0 - 3.5 
20 21.5 - 9.5 
21 1Y.8 - 9.5 
18 26.9 - 7.4 
15 19.6 
16 19.0 

28.1 
15. S 
]!I. 1 
2 . 1  
IS. 2 

18.6 
16.9 
21.0 
IS. 2 
22.0 

' 

17 n Y! 4.i0 

00. n 

..................... 
6s 4 - 5 311 39 
56 47 -15 30 35 
54 4 -14 30 35 
58 4 - 6 30 33 
61 6 -10 30 41 
69 4 - 5 30 3(J 
55 2t - i 30 

1 -19 X I  

.................. 
3.71 '+ 0.98 1.90 
2.96 + 1.22 0.63 
3.64 + 2.10 1.05 
2.38 - 0.47 0.57 

3.2s - 0.12 1.35 
2.13 + 0. OB I 0.00 
3.?0 + 1.35 I 0.95 

3.50 + 1 '30 0 66 
3.23 + 1:kl ~ 1:30 
4.1s + ? . ? a  1.65 
4.12 + 2.32 0.66 
2.92 I+ 0.57 1.1s 

1.21 - 0.47 IO.40  

2.16 - n.41 In.50 

2 . ~ 7  + n ss 1.15 

56 
611 
55 
51 
55 
55 
55 
59 I 

53 ' 
5s 
5s 
I4 
5s 
513 
53 
59 
03 
52 
56 
5% 
5s 
5% 
52 
54 
56 
54 
59 

5s 
til I 

.... 

st --i 30 
4 t  -12 30 
1 -13 30 
2 -14 40 
1 -14 30 

16.9 17 
?3.5 13 

21.0 4 14 
21.5 9 9  
17.5 7 7  
12. s 8 8  
19.5 7 12 
12.5 9 6  
24.0 11 9 
14.0 10 6 
5.0 10 3 

23.7 7 1  4 
4 1  ; 

15 la i 4 
12 1 

8 ' s  
0 10 

;i i ; 1; 

2t -14 30 
I t  -21 30 
1 -10 30 
5 - 9 31) 

4 - I  30 
1 -15 30 
2 -11 ' 80 
2 -15 
5 -14 
41 - 3  
2 -14 
1 -11 
4 i  -11 
5 -12 - 13 - 15 - 10 

-10 - 12 
- 7  

4 -12 30 

8 
10 
14 
7 

11 
I2  
10 
11 
13 
9 

10 
11 
10 
9 

11 
8 

13 

i . 64  + iiii i.14 
-.SO + 0.75 0.95 
4.10 + 1.58 1.00 
2.6s + 0.38 ! 0.94 
2.90 +1.13 1.00 
3.ss + 2.2s 1.91 

- ? . ( I  - 7.9 - 7.4 

- 6.8 

- 9. I 
- 8 .9  

- ti. I 
-10.6 
-10.1 - 7.3 - 9.B 
- 8.6 

...... 

...... - 9.2 

...... 

....... 

30 3.72 + 2.23 
30 36 1.471 ..... 
29 41 2.81 + 0 05' 

30 39 :3.021+1.01 
30 34 2.53 I -  0.19 
YO 39 2.50 I+ 0.13 

34 5.05 + 3.22 
36 3.4s '+ 1 40 

32 4.44 I+ 2.36 
38 1.47 ,- 0.96 

:I0 37 3.6s I .... :... 
33 I3.22 ........ 

33 5.32 I+ 0:5s 

i.2n 
0.42 
0.63 
1.50 
0.71 
0.56 
0.75 
1.20 
2.32 
1.04 
1.10 
1.02 
0.42 

li 
23 
22 
33 
7 

50 
13 
8 

12 
a8 

15 
9 

28 
23 
14 
17 

10 
21 
I1 
13 

.. 

- 

.... 
11.5 
18.0 
?9.0 
21.8 
26.5 
10.5 
23.0 
13.3 

19.5 
16. b: 
32. 5 
14.5 
23.5 
22.6 
12.1 
11.7 
31.0 
17.3 
30.0 

.... 

._ 

50 
30 
29 
30 
30 
30 

.... 
W. 
nw. 
W. .... ..... 

IS. H 
2. I) 
115. 8 
26.5 
l i . ( l  
18. e 
19 9 
22.4 
15.0 
16.8 

-_. 

..... 
-. 

. . . .  
1 
1 
I t  
4 
2 
2 
5 
4 
5 
I t  

..... - 15 
-12 
-13 
- @  - 16 
-I2 
-12 
-13 
-14 
-1i 

....... 
30 ' 39 
3(1 
80 
30 
30 
30 
30 
30 

30 
30 

i;$;.!$.i;Oj, 

5.27 I+ 8.24 
2.31 ....... 
2.86 '+ 0 35 
4.60 I+ 2: 73 
4.37 + 2.70 
2.38 ........ 
2.25 - 0.31 
4.32 ,+ 2.45 
1.46 I -  0.30 
4.30 I+ 2.77 

I 

ii. I.. .... ~ 

7 1  7 1: 
16 ' 1; I 1d 
1 O i  4 
1 1 .  I 6 
11 11 6 
13 12 4 
12 11 4 
14 14 6 

10 I 17 2 
9 1 1 3  3 

I 

.... 
0.75 
(I. 82 

0.76 
1.50 
1. i 8  
0. 60 
0.46 
1.36 
0.70 
1.20 

1. On 

W. 

w. 
nw. 
U'. 
w. 
w. 
W. 
w. 
U'. 

nw. 

.... 
- 

30 
37 
33 
36 
35 
38 
36 
40 
31 

- 

...... - s.5 

- b. 7 - 8.1 

- 8.2 - 9.5 - 9.4 

- e.0 1 
....... 

54 
65 
54 

54 
53 

.......................... 
I ,  -. .... - __ ... 

* Precipltatlon lncluded in that  of the next meaaurement. 

t Also on other dates. : Separate dates of fall not recorded. 

** Temperature extremes are from observed readings of the dry-bulb; meana are computed from observed readings. 

Data are from standard instruments not supplied by the U. 8. Weather Bureau. 
1 Instruments are read in the mornlng; the maxlmum temperature then read 1s charged to the preceding day, on whlch it almoat alwaya OCF-I*=. 

Estlmated by observer. 
I Preclpttatlon for the 24 houra endlng on the morning when i t  1s meaaured. 

a, b, 0, eta.. Indlcate, respectively. 1.2.3. eta.. days mlsaing from the record. 
T. Preclpitatlon is leaa than 0.01 inch rain or melted snow. 
I 
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TABLE %-Daily precipitation for 
-. _. ~~ ~ _ -  ....... 

Stations. I , River banlns. 

i.. _ 1 .  
I ! '  

North Dakota. 
Amenla ................. ! R e d  .................. 
Cando .................. Sheyenne 
Crosby ................. Mouse T. . I 2  T. T. T. 
Devlb Lake ............ Sheyenne. .4I 32 .It:; .IIS 
Donnybrook.. .......... Mouse.. ......................... ,115 . . . . . . . . . .  
Dunselth ................... do .1U T. T. T. 
Edmore ................ She enne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Forman ................ I .... i o  ................. .B': .(I1 T. .I11 .211 .I11 . . . .  
Grafton ................ Red ................... .I1 .2U .1U . l I  1.111 

Hamilton .............. Pemblna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hannah.. ............. .I. .. .do.. ................ .:<(I .1It .:;I) . 111 . 211 . 111 . , . . 
Hansboro.. ...... ......I Red.. .U4 . I : . .  . I 1  l h  
Hlllsboro ................... .do ............... ..I .2;4 $2 ,115 ,211. 
Lakota ................ Shevenne .............. .72 .TU .311 I .  25 .!Ill .I15 T. 
Langdon. .............. Penibina.. .5U.. :iU T. 

b b o n . .  .......... .....I Sheyenne. ............ .SI1 1.1~5 Ili 111 1'. I . 211 . .  
McKlnney .............. Mouse. T. i. 
Manfred ................. Slieyenne .?U .411 .1U . .  T. !. 1'. 
Msyvllle.. ............... Red.. ................. .la (15 I;I ). .................. .............................. . . . . . . .  Mllnor Sheyenne.. . :  
Mlnot ................ ..I Mouse T. T. .Ol .1(1. .  T. 
Mlnto.. ................ Red.. ................ .4S . 2 0 . .  .a:;:. 
Orlska .................. Sheyenne. ........................................ 
Pemblua.. ................. do 1.211 ,311.. ,211: .il l.. 
portal .................. ' Mouse ......................... . . . . . . . . . . I  . . . . . . . .  
Power .................. Sheyenne .I5 10.. ,511.. 
h a t t  ................... Mouse .................................. .I.. . . . . . .  
Universlty .............. Red.. .................... . I l l .  .. _ I  .13 . . . . . . . . . . .  
Wahpeton .............. .i.. . .do.. ................ lii T. ... .!. . . . .  .4II . . .  T. 
Walhalla ............... Pemblna ...................................... 
Weathope ............... Mo w... ................. T. . ( X i  T. .1t5 T. 

Albert Lea .............. Misslsslppl., .1U 411 T. T. ..lo.. 
Alexandrlalll~ ............... do ................. .(I4 T. IIJ I I I  ~II' .IJI;. 
Angus. .................. Red.. ................ .34 T. T. . . .  .#I:!. . . . . . . .  
Bagley.. ............... I . .  . .do. ................ .U9 ,211 IU u.5 .ill'. 
Baudette ............. . . I  Rainy.. ............... 1 I . 10.  . ! . l i  .I:S T. . . . .  
Beardsley ............. .! Minnesota.. .......... .4S . 1 I . O i i . .  . . .  I:$ . . . . . .  

Blrd Island ............. Mlnnesota ............ I .  . .  12 . IG .I)? . ? I  . . . . . . .  
Caledonla I ............ Mississippl .U:i ,118 .I11 .31 ,112 T. 

Caaa Lake I... Midssippl T. ,211 . 4 i ;  .?II.. 
Collegevllle ............. :. .. .do.. ................... ,114 . . .  . I  . ~ j l l . .  . .  
Crookstonllll ............ Red.. ................ T. ,111 ,111 .IJ; .:w . : i l l . .  

Falrmont ................ Minnesota.. ......... .I * . 14 . ?U . . . .  :$I1 . . . . . . .  
Farlbault ............... Mlsslsslppl.. .... .. .o: .2s 'r. T. . a i  . . . . . . .  
Farmln on ............ I .... do ........... ....... T. T. . I 4  .211I.. . . . . .  .. . 2 i ,  . IO .lr5 . I ?  .?:>I ,111 ,111 
Fort Rlpleyllll .......... Misslsslppl.. ........... T. .... .3? T. .21b 8 ' 2 . .  . .  
Fosston ................ Red .................. '. . . . . . . . . . . . . . . . . .  1.:. . . . .  
Glencoe. ............... Mlsslssippl .ill I:, ,115 . i l k . .  
Grand Meadow ........... ..do.. ............ .US .Ili T. IU .?4 . . . . . .  
Hallock ................ Red ............... 
Halatadllll .................. do ................... . I ?  .45  T. . . . .  .:;II . . . . .  
Hlnekley ............... St. Crolx ................. . X !  . W I  1'. .;I ,211 ... 
Internatlonal Falls .... .I Ralny ............... T. ,511.. . . I  . 2il . ljll . 31 .... 
Kelllher.. .............. Red.. ................ .?I1 . IIS . . . .  ~ . 1:I . i s . ,  . . . . . .  

Ieeoh Lake Dam ....... I Ml~isslppl ................ .13 .?2 . I 2  .SII ,113 . 
Lltchfield .................. .do.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Idttle Falls ................. do ................. T. .24 .US .115 1.211. . . . . . .  
Long Pralrle. ............... .do.. ......................................... 
L nd(2) ................ Mlnnesota ............ .30 . IH . I ! )  . . . . . . . . .  

Mllaca .................. Mlsslaslppl.. .............. .:is . . . . .  t i l l  . . . . . .  
Milan ................... I Minnesota.. .......... ,511 1.25 .IC . I :  .I:' . . . . . .  
Mlnneapolls(1) .......... I Mlssisslppi ............ T. . I s  .US ,111 . h l :  . . . . . .  
Mlnneapolla(2) ............. do.. ............... . W  .2? . l t l i  T. .5s' T. . 
Montevldeollll.. ..... ...I Mlnnesota ............ T. . 2 7  .I5 . 11 . .  .21 . .  
Moorhead ..............I Red ..................... . I t  ,111; .I14 .5tj . . .  1'. 
Mora ................... 8t. Croix ............... ,211 .UP .1? . t i l l . .  . . . .  
Morris ..................I Mlnnesota ............. u i  . I; .W.. . . . . .  
New London ........... Mlssisslppi ............ T. ,159 T. T. ,311 . . . . . .  
New Rlchland .......... Minnesota ............. (I4 .?I: T. T. . : I , .  . . . . .  
New Ulmllll ................. do ................. 1. T. . . . . . .  Is . 4 5  . . . . .  
OMkle ............... ...I Mlsrridppl ............ T. .29 ,111 . I%I . 4 i i  ,111 . .  
Park Rapldslll .............. do .................... ,111 .14 .II; .?i . s j  . 
Pine Rlver Dam... ..... !. .. .do.. ............... .?5 ,111 .IS.. .. .5:; . . . . . .  
Poke ama Falls ............ do .................... .! T. .. 1 4  . I ;  .;iI.. . . . . . .  
Red f a k e  ............... Red.. ................. . O R .  . I R  . $2 . ?:$ . !III. . 15 . .  
Red Wlng .............. Mlasisslppl ............ T. . . .  T. T. .2 T. T. 
Rad Wln (river)llll ......... do ..................... 1'. I T. I ,114' . 4 i i  . IS . . .  
RedwoodFah ......... Mlnnesota ........... . I  T. I . 4 7 .  . . .  .I15 . I~II., T. 
Reeds Landlngll[ ....... Misslsslppl ......................... Ir? ,411 . i t 4  . .  
Rochesterllll ........... .I Mlaskalppl ....................... T. . IS' . ( ) t i  . . .  
Rweau ................. Rslny ................ .51i . 1 4  T. .74 T. . . . . .  
St. Charlesllll .......... .I Mlsslsslgpl ................ ;. . . I  .ir?, . ic' . 4 i  ,115 . . .  
St. Cloud .................. ..do.. ................. .! .45 . .  I ,111 .%I. . . . .  
8t. Paul ............... .). .. .do.. .............. . I  T. .its .la . l i t  .xi:. . . .  st. Peter ................ Mlnnesota ............ T. . i n  T. T. .34! .  . .  1'. 
Sandy Lake Dam. ..... Mtaalaalppl ............ T. . I ?  ,114: . I4 . $2'. . . .  
Shakopee.. ............ Mlnnesota. .............. .I. . . . . .  . :  !. . . .  j : : : . . . . . .  
State Sanltorlum ..... .: Mlsstsslppi ................. (16 . ?'? . I t ;  . li!l . . . . . .  
Stlllwaterll ............ .: St. Croix.. ..................... .14 .:is . i? . .  
Ta lorn Fa!L ............ ..do.. ............. T. .... T. . . . .  10. . . . . . . .  
W a L a  .............. . I . ~ w d p p i  ............................... .I.. . . . . . .  

. .  Bottlneau .............. Mouse ............... .! T. I.. .............. . . . . . .  ................... . . . .  ............ . .... . . . . . . .  

..................... . . . . .  

. . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Granville.. ............. I Mouse.. .............. .U: 

................ .. . .  .... 
... . . . . . . . .  

........... . . .  . . .  . . . . . . . .  
Lartmore ............... i Red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  
...................... . . . . . . . .  . . . . .  ............. . ... 

. . . . . . . . .  . . . . . . . . .  

................ . . . . . . .  
. ..... . . . . . . .  

Park Rlver ........... ..I Red ..................................... !. . . . . . . .  

Towner.. .............. .!. .. .do.. ........................... :. . . . . . . . . . . . . . . .  

..................... .. . .  

............. . . . .  ... . . . . . .  

................... . . . . . . . . . . . . . .  Willow City.. ........ ..I.. . .do.. I': 1; .115., 
Minnesota. ! .......... . . . . . . .  . . . . . .  

. . . . . . . . .  

................. . .. Beaulleu ............... .! Red.. .23 111 T. . 14  .23 .US. ,  ,. 
............ . . . .  . . . . . . . .  Campbelll/lI ............. Rad.. ................ .51J i U  .24 .Its Illj.  ......... .................... .. 

. G .  ... 
. .  ................ . .  Detroltllll .............. .!....do.. 

Fergus falls.. .......... Red.. .......... 

T. T. .4b. .II: .IIR . ~ I I  

................ . . . . . .  

.20 . ID T. 1.:. . .  .?I? ,211.. . 

Lake Crystal ...........I Ylnnesota.. ........... IO .:$I ... .I.. . .  . ? I  . . . . . .  

dnkatollll ........... ..I Minnesota ................ .?1 . IS .(I:< . :!;, .II:; . .  

,. 

3LY WEATHER REVIEW. DWEMBER. 1909 

.. .. . . .  . .. - . . . .  - 
I l~ecoiiber, 1909. District No. 5, Upper Mississippi Valley. 

I 
! .  Day of month 

a 
S 9 10 I I  12 I3 11 15 IO I7 IS 19 20 11 ?? 23 , 24 25 26 27 3 ,  29 3 0 ,  31 

! : I ' I I I I  b .  
. I  

,. I '  . . . .  1. '1'. T. 'i'. . . . . . . . . .  T. . . . . . . .  ,211 .411 T. 1'. T. . . . . . . . . . . . . . . . .  T. . . . . . . . . . . . .  1 .iu 
. . . . . . . . .  , 1 1 1 . .  . ,111; . I I ;  . .  ..II;. . . . . . . . . . .  .w .I?:. . . . . . . . . . . . . . . . . . . .  .u:;. ... . I J I . .  . . . . . .  1 . i ~  .... 
. . . . . . . . . . . .  111 . . . .  . 5 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'. . . . . . . . . . . . . . . .  11. ti3 

. . . . . .  . : i b . .  . . . . .  .!\ . .  1. .I.:. . . . .  I .  . . . . . . . .  'r. . . . . . . . .  T. . I l l 5  .IH . . . . . . . . . . .  II.!J:~ 

. . . . . . . . . . . .  .II; T. . i t \  . tc l  'r. -r. .w . w  .oi . . . .  .w . . . . . . .  T. . O I  . . . . . . . . . . . . . . . .  1.115 
,. . .  

. . . . . . .  ::u . 211 . I.-, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I  . . . . . . . . . . . . . . . .  1). i s  

. . . . . . . . . . . . . .  . " I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (t.Qll 

. . . . . . .  1'. . 111 . "11 . . . . . . . . . .  .:in1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. T. . :  1.53 

. . . . . . . . . . . . . . . . . . . .  ,111 ,411 ,111 . 1 1 1  .u?.. 2. IU 

. . . . . .  11s . I;  .uii . l h . .  . . . . . . . . . . .  I:;. . . . . . . . . . . . . . . . . .  . I M . .  . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  11. ;it 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. . . . . .  . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  ,111 'r. . . . . . . . . . . . .  'r. . . . .  ,111 . . . .  ....,.... . . . .  T. . . . . . . . . .  

. . . . . . . . .  ,111 . . . . . . .  .Il.i. . . ? I I . .  . . . . . . . . .  ,411.. . . . . . . . . .  . I  ,111 ...................... .'. ... 2.2s 
. . . . . . . . . . . . . . . . . . . . . . .  I .  T. . . .  .IMi ,112 .:j5 .It:$. . . .  1'. ! 7'. . . . .  T. . . . .  .?I1 
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Cedar ................ . ilti T.-I . d. ' i i  . 02. . IS . . . . . .  .... do .................. l i  . 11, . I; . ?'? . 2 3  T . .  111 T . . I l i  . T . 

Clear Lake: ................ do  ................. 1.1111. . :3S T . . . .  .I11 . . . .  .I. . . . .  
Cllnton ................. Miaslsslppl ............ 1 . I T . .n5 . . .  1.411:. . I  . 5  I !  . .  

..... . . . . . . . . . . . .  Columbus Jet ........... Iowa .................. 12 . . .  T . .  34 .SI11 .I51 . . . .  
Daven ort ............. Misslssippl ............ .Ill i. . . . .  111 . i 5  .lis. . 03 . I 5  . . . .  T . . . . . . . . . .  
Derora\ . . . . . . . . . . . . . . . . . . . . .  do ................. T . ' llS . 1.5 . 1.1 . 32' T . I T . I . . . .  . . . .  T . . . . .  ................... . . . . . . . .  ..... Delaware 
Des Moinea ............. Des Moines ., Ilj' 0.i Bli 3li IlB1 IIi 111 
De Soto ................ Raccoon ............... ?'2! T . .  54 . 54 T . I T . I : 3 1 .  .. 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  . .  
Raccoon 11 '.'l5~'.'lld .?I,. 111 . . . .  

. . . .  

. . . . .  .. . .  . . . . . . . . . . .  

do .................... . I  10 . . . .  5.5 .4i . . . . .  i . II.il . . . .  .......... . . . . . . . . . .  . . . . .  .I. . . .  
. . . .  . I  . . .  ................ . . . .  . . . . . . . . . . . . .  ................... ~ ~ ~ ~~ ~ ~~~ ~ 

................ ............ . . . . . . . .  
Dows Iowa .I i .I. 
Duhuque Mlssisslppl 8 I ~ ? I  'I.. l i  . C i  
Earlham ................ Rsccoon ............... 13 115 . 5S . 211 . S!l T . . . .  
Elkader ................ ~ Mlsslaslppi ................ 1 . . . . . . . .  45 ~ . 53 . . . .  T . .. . .  
Elms ................... Wapsl inieon ......... I l l '  T . T . .  14 T . . . . . . . . . . . . .  
Falrfield ................ Skunk ................. ?I1 . 11.5 T ... $2 . 42 . II? . 14 
Fayette ................. Mlrulissippl ............ .... . . . .  . I 111 ..in! 13 45 T T 

Fort Dodge ............ Des Molnes ........... T 
Ft . Madlson ............ Missldppl ........... . ! .sf1 . . . . . . . .  
Gllman ................. Iowa 37 .10 .... T . 
Grand Meadow ......... .... 511 . . .  T . . . . .  
Greene .................. ?? ............ 

Esthervllle .............. Des d i n e s  .......... . . . . . . . . . . . . .  

24. T . .  1S . 214 1'. . T . . . . . .  

. I  3lli 45 IH, 5ii 

Forest Clty ............. Cedar ................. I15 . 15. T . ' T . .  20. T . I . . .  1. .. . 
. . . . . . .  .r . . i o  .r . T . 
. . . .  ?iI . Ili . I L i  . l U  T . 
. . .  IIS . ns . 2.5 . ll:! . . .  

. . . . .  115: 7.. . . . . .  . I  . . . .  

. . . .  njl . IIR . 12 . 111 . IE 

. . .  111' . I15 . 311 T . 'T . 

. . . .  111 . ?I1 . 111 .US . O? 

. . . .  T . . .  111 .2s . . . . . . . .  

. . . . . .  211 . I l l  1'. . Ir? 

. . . . . . . . . . . . . . .  
T . T . . . . .  
. . . . .  1 . . . . . . . . . . . . .  
T.T. . . . . .  
T . . I L j  T . . : . .  

. . . .  T . . . . .  I . . . . . . . . .  

. . . .  i T  . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  
. I15 . 15 
T . 

. 311 

. 13 .Ill . . . .  111 . . . . .  . 22 . I 1  'I.. T . T . . 117 . I 1  . I2 . . . . . . . .  
. . . . .  n5 . I I~  . . . . . . . . .  
. 5  5 .  . .  2 . I:! . ?ii . .  T . . 111 . 11 ..I I. . IIS . IH . . . 119 . 411 . 3s . II; . 1.11 T . 
. I14 . 3s . IS T . . . . .  T . 

. 11.5 . 111 'I.. . . . .  T . . 11:i . 11.; . I11 . Ir? .... 
T . . . . . . . .  T . . . . .  

. . .  
T . 

T . 
T . . 15 

T . 

. . .  rr . 

. . . .  

. . . .  
. . . . . . . . . . . . . . . .  

. . . . .  14 . 1 9  . 21 . IL3 T . % . 

. . . .  111 . I 1  'I.. 'I.. .10 .... 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . 14 . . . . . . . . . . .  
T.T. . . . . . . .  
T . . . . . . . . . . . . .  
T . . . . .  . . . . I  
T . . . . .  I.. . _I : : : :  
.us ......... ! .... 
. ?O . . . .  I .... I .... 

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  T.!T.~T. s(1 1.811 
... .115 . . . . . . .  . I  . 12 . 1s T . . . . . . . . . . . . . . . . . . . . .  1.29 

. . . .  T . T . . . . .  i . 35 .?3 . . . . . . . . . . . . . . . . . . . . .  9 .37  

. . . . . . . . . . . . . . .  55. .111 . . . . . . . . . . . . . . . . . . . .  5.29 
... T . .I11 . . . . .  4il . ( X i  .... 'I.. ... . . . . I .  . . . . . . .  2.114 
. . . . . . .  III . . . .  ?ii . t i l l  . . . . . . . . . . . . . . . . . . . . .  ? . 7:! 
. . . . . . . . . . . . . . .  Bii I !. :1.47 
. . . . . . . . . . .  211 .an . . . . . . . . . . . . . .  ...I.. . . . . .  2.41 

. . . . . . . .  T . T . .  11s .04 T. T ! 2.45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  .1s . . . . . . . . . . . . . .  .I. . . . . . . .  1 . 511 

. . . . .  T . T . T . .  16 I.?I) T . T . *r . . . . .  i. . . . . . .  1.m 

. . . . . . . . . . . . . .  .111 ! 1 45 

. . . .  1.511 ! W T j iil T ' 'r . I  . . . . I  . il? . 05 T . 'I.. .SI;. . 1.6 .Ut i  . I l l  T . 1: 1 :  1 : : : ;  1.70 
. . . . . . . . . . . . . . . . . .  ?n . . .  .16 ... . I  . . . . . . . . . . . . . . .  1 . MI 

. . . . .  lr2 . . . . . . . . .  I . 15 .Ill. . . . . . . .  . I  . . . . . .  t i  111 

. . . . .  . . . . .  311 .?.I . . . . . . . . . . . . .  . ' .  . . . . . . .  2.72 

. . . .  iT  . T . 1'. . R!I . l i  . . .  T . T . T.1 . . . . . . . .  3.12 . IS. . lL5 . . .  T . .  43 . 13 . 15 . lL5 .I14 . . .  . I  . . . . . . . .  2.24 

. . . . . . . . . . . . . . . . I .  80 T . . . . .  . . . . . . . . . . . I . . .  2 . ~ 5  

.. . . . . . . . . . . .  . . . . .  . . . . . .  

. . . .  . . . . .  . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . . .  . . .  . 

. . . .  OS . . . .  T . : . ? I  . . . .  .?I 1 .  . . . . . . . . I . .  . . . . .  1.64 

. . . .  1 i.. T . .  . . . I  . i:< .lis . . . . .  T . . . . . . . . . . . . . . . . .  2.22 
.... 

. . . . . . . . .  . . . . I  . . . . . . . . . . . .  ' . . . . . . . . . . . .  !. . . . . . . . . . . .  
. @ I  .03 . . . .  1'. ~ . :w . n4. .I.&. . 1 1 1  T . . . .  . I  ........ ? . ns 

. . . . .  115 . 05 T . . .  511 .3(7.. . ! . 11.5 T . . . . .  !. . . . . . . .  3.49 
T . .  ?fI . .  . I  . . . . . . .  li? . 1 I . . . . . . . . . . . . . . . . . . .  3.46 
T . T.IT.1.01 . 20 . . . .  IT . T: . . . . . . . . . . . . . . . .  1.13 

. . . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . .  
. I  .......... 

. . . .  . . . . ' . . . . I  . . . . . . . . . . . . .  ! . . . . . . . . . . .  
T . T . T , _ . _ _  4n .... 1 . . . .  T . . . .  

1x5. T . .or, . 4n ... .I. . . . . .  

. u? . idT. l .  . . .  :4 i i  . ao .in. T. . . .  
T . .  511 . . . .  ! .?n  T . . . .  

I . . . . . . . . . . . . .  T . T . . . .  

T . . . .  . . .  ! . . . .  1.20. . . . . . . . . . . .  
T . .  IO T . . .  311 .311 ..... i . 111 . .  '. . .  ... _ I  . O i !  T . I .... I . 25. . 15 . O i l  . O i .  ... 

.. 1.55 

.. 2.33 

. . ?.54 

. . 1 . 41) . .  1.39 . . 2.20 . .  1 ? . s i  

. . i ;: ;; 
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TABLE 2.-Daily preeipitatwn for Lkceniber, 1909. District No. 6-Continued. 
- - _  .. - 

Day of month. I .  
' Z  

10 11 12 13' 14 15 16 17 IS I9 80 81 28 23 24 25 26 27 28 i 20 I 3 0  31 2 
- - _. Statlona. River baalns. 

I 

I 
i 1 ' 2 3 I 4 5 6 7 8 9 



DECEMBER, 1909. 

I 
. Statlons. I 

I 
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- . 
TABLE P.-Dailg precipitation for December, 1909. DiStrid No. 5-Continued. 

I Day of month. 
__ 

I 
... River baslns. - 

' 1 I 2 , 3 4 5 0 I 7 S 9 10 11 12 13 14 

IUinoi-Cont'd. : 
Loaml.. ................ , Illinois.. ............ 
Martinton.. ............... .do.. .............. 
Mascoutah ............. MLssissippl ........... 
Mlnonk ................. Illlnols.. ............ 
Monmouth ............. Mississippi ........... 
Morrlson.. ................. .do.. .............. 
Morrlsonvllle ........... i Illlnols.. ............ 
Mt. Vernon. ............. Mlsslssippi.. ......... 
Oregon.. .............. .I.. . .do.. .............. 
Ottawa .................. Illlnois.. ............ 
Pana ................... i Mlsslsslppi ........... 
Peoria .................. Illinois.. ............ 
Pontlac.. .................. .do.. .............. 
Rlley ................... Miealsslppl ........... 
Rockford.. ................ .do.. .............. 
Rushvllle ............... ~ Illinols.. ............ 
St. Charles ................ .do.. .............. 
Springfield ............. Illlnoh .............. 
Staunton ............... Ylsslsslppl ........... 
Streator ................ Illino Is... ........... 
Sulllvan ................ Misslualppi ........... 
Sycamore. ................ .do.. .............. 
Tllden.. ................... .do.. .............. 
Tlnkilwa ............... Illlnols .............. 
Walnut ................. .; Mississlppl ........... 
Warsaw ..................... .do.. .............. 
White Hall.. ........... Illinois.. ............ 
Wlndsor ................. Mlsslsslppl ........... 
Wlnnebago.. ............... .do.. .............. 
Yorkvllle .............. Illlnols .............. 
Zion ................... Mlsslsslppl ........... 

I I .  i 
. " Y . . .  
T. .... 
.%:.. 
.?4 . . .  
.fi... 
.10... 
. I S . . .  
. 3 4 . . .  
.35... 

. S I . . .  

.3?,. . .  

.311.. . 

.3.; . . .  

. 1 Y  T 

.31;... 

. ? I ! .  , . 

. . . . . .  

.... I. .. 

.............................. I . . . .  

.j . .  .. ~ .OI . . . . .  M . E  . ns . S I  (11 

.... .I .I6 ..... .(I? 1.20 .35 ,351 
.GI .OO .... i 'r. . 4 4 .  ... .PSI: : : 
.03 ........ .I . ni  1.511 .:jo. . . . . . . .  

.I T. .... I.. ..! . O I I . i S .  .~~ .?? .... 

. . . .  . . .  ...I T. T. .I16 .33 .GI / . : .  

, - _" 

.... 

. . . .  

.... 

.... 

. . . .  

.... .... 

.... 

. . . .  

.... 

.... 

.... . 1(1 
.24 

T. .... .... 
T. . . . .  ~ ...... 
. . . . . . . . . . . . . . .  
T. : *r. ....... 
.... , .......... 
T. I .ai _ . _ _ _ .  
T . '  _.._ I _ . . _ _ .  
............... 

. . . . .  

....... 
.... . . . . . .  . . . . I  T. . W . .  
T. . . . . . . . . . .  
T.1 .05 ...... 
T.: . . . . . . . . .  

i i  
.......... 1%. T . ! . l f J  
.......... T. T. I _ .__'  
.............. T: .... 

..... : T . ' T .  T. 

........... u3 . . . . . . . .  .............. T ..... 

......!. ....... ~ .... T. 

. . . . . . . . . . . . . . . .  
I .  

...................... 

.. 
T. 

.. .. 

. .  
....... .I. ... .33 

. . . .  .... .... ..... 
. . . . I  . . . .  i .... .... ! .... I .... 
. ?2! .35! . S U  .O6: T. I T. 
T. ! .29. 
.20i .;: 
.;a .InJ .JlJ l.! 1. I 1 .  I .... I ............. i 1. 1.' 1 

.... .... 

... . I . .  .. 

-2 

.05 .so .?SI . o  1IT.IT.I .... I .... I ........ iT: ....... 
... ....... 

.... ....... ... ... 
......... ...... 
T. ........ . . . . . .  . .  ... .. ... . . . . . . . . . . . . . . . . . . .  I. 21). 

T. ........ 
.M.... ........ 
.U3 T ........... 
. I O . .  .. ....' : : : : 

T. T .......... 
.I.. 
.I 2. s5 .I 2.36 . 5.27 
. 2.86 
. 4.66 . 4.37 . 2.17 
. 2.38 
. 4.25 . 4.32 . 1.46 
1.30 .I 

.- - . . .  .......... ............. ~ . . .  . . . . . . .  .. .- . ............ 
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TABLE 3.-Man'mum and minimum temperatures at selected stafions, Dccmber, 1909. District No. 5, Upper Mississippi Valley. 

Minnesota. 

__ . . . . .  -. - - -. . . . . . . . . . . .  ..... - . . . . . . .  . . .  .... 

! North Dakota. i 

Max. I Min. 

4; I 36 

21 26 
2b 10 
la 3 

G - 4  
0 -14 
3 -14 . 1 -23 

~. . .  

39 ! 35 

1s ,-IS 

. _  .- 6 -~ d Max. Min. Max. Mln. ~ M a x . :  Mln. IMax. Mln. Max. Mln. 'Nnx. Min. 'Mas. Ivlln. ;Max. I Min. Mox. Mln. Max.  Min. - 1 . 1  I I I 
I Max. Mln. Max. ,  hlln. Max. Min. 

-. . . .  

Ill 

2 !- " 
0 -10 
0 -13 
0 -12 

- 5  -23 
15 -20 

15 '- 8 
26 '- 5 
25 15 
20 15 
30 - 5 

7 5  
1u - 3 
7 -14 
8 -12 

15 ,- 5 

5 . . . :  10 '-11 - 1 - 7 

6 . . .  5 - 5 4 - 8 
7 . . .  - 3 - 8 - 3 -10 
a,. .  1 -15 - 4 -22 
9 . . .  0 -25 -13 j-31 

10 7 -23 

11 ... 14 - 9  11 ' - 1  

I3 ... I 34 10 22 I 15 
I4 ... 10 10 10 ! 0 
15 ... 26 - 2 

17 ... 8 - 2 3 -12 
IS ... 0 -20. 1 - 1 3  
I9 ... 6 i-12 5 - 1 
M...I 10 I- 7 I 11 2 

... 
i-17 

I2 .... 19 4 19 I 9 '  

16. .. 9 0 25 I- 3 

I 
24 I I1 ' ?I1 - s I "ti 111 27 19 "I1 4 

"7 15 
2 i  19 
2Ij ?IJ 
?lJ 1 

14 - 1 
1iJ - 3 

A - - i  
14 .- 2 

G !- 4 

2G 4 
:3u 14 
?:I 19 
32 - ? 
34 - 3 

lli .- ? 

1s I 8 
1s 9 
19 1s 12 s 

1s -10 

11) -1lj 
!I - 4  

1u - Y 
. 3  -.w 
lti - ti 
31 3 

IS.? 1111.11 

~ .. 
29 , 21 
311 ' ?3 
2G I 16 
1Y I 4 

15 

17 i 4 
5 - 6  
3 -10 
3 -11 

12 1 

"7 

13 3 
8 - 8  
6 - 5  
!I - 7 

12 5 

18 j 10 
17 I I1 

I ' ,  

90 i S 
13 - 1  

24 ... 9 -15 I 3 -14 
25 ...I G '-12 : 8 -18 I 

1 ,  

18 

?? 10 15 5 5 5 
16 3 I S -13 I 5 - 5  

12 .- y ?il s s - s 
1pI - - i  1s ti - 2  -111 
8 - 7  I ; '  u - Y  -1s 

j.2 - lli 
34 12 2IJ I 1Y - 4 !-Is 

L4.S ;-3.(l 113.7 ' -3.1 4.3 1-7.5 

' 

2 15 0 I 12 '- 2 
22 8 "U Y I 1s 5 

12 - 6 ~ 1s - s u -10 
I 

1s G 
?? 12 
24 14 
18 15 
lli i 

26 ... 11 - 6 9 1 

29 ... ; IS -19 IG '-22 
30 ... 1 29 - S 31 11 
31 ...! 29 9 34 IS 

27 . . . I  10 2 13 - 7  
28 ... I 2 - 2 - 4 1-21 

19 - 3 I 12 - 3 
1: u 1" - ti , - i I I 1  -15 

:: 1- : 
;; 1- ; R - 9  

- 5 I-ls 

18.5 , 5.9 

6 - 2  
s -111 
0 -11 
3 -25 

19 - I 3  
25 3 

10.31 o.9 

111 -411 I .I -23 
xi - 5 I 23 3 

IS.11 3 .2  I 12.Y 0.4 

411 ? I J I S l  15 
43 -11; 
37 5 

1 1 .  
Mns 11.8 ,-3.7 11.2 1-1.0 IS.? 3.4 

_. .. .. . . . . . .  

Iowa. 

: ,  .... I : I  . . . .  I 
.- ... . .  . 

I Wlsconsln. 

! 
f 
E a 

- 
I i 

Min. Max. Min. Max. Mln. Max. I -. - -. 
Mas 
- 

50 
51 
44 
41  
54 

"I 
15 
S 

14 
1Y 

29 
rr 

Mln. Max. Min. 
..... . . . . .  

40 I 37 
41 ~ 39 
xw :is 
35 "'2 
3'2 3 

52 
55 
47 
47 
56 

20 

fi 
111 
1s 

49 
35 
33 
31 '7 

2n 

51) I 34 51 
48 4 1  4 i  

4" I 39 40 
45 I 39 45 

51 I 111 ' 511 

. 

3s 31 
51 S 

I 
io i 2 IG I 8 

9 . . . '  12 - a  11 I -  4 
10 ...: 19 - 1  19 i - t i  21 - 1  

51 I 34 
4ti I Rli 
4 1  , 3; 
411 31; 
4s "3 

311 51 xi 

15 , 3s 9 

li I 111 - 1 
5 :  G - 5  

- 2  Y - 6  
- 2 , 5 -11  

1 i 1:t - y 

IS ' 27 11 

33 ' 4 
12 :I 

11 j I 
111 !- 3 

?3 ! 0 

20 i 7 1s 
15 ! 
8 - _  

12 - 1 
20 - 3 

l?  3 
i 1  
ti - 5  
7 - 0  

I5 
12 
1 1J 
18 

2s 
2s 
29 
2s 
27 

1s 
Y 
5 

1s 

2s 
"i '0 
4 i  
13 

29 
B 
4 
6 

11 

16 
19 
1S 

- 1  

17 
32 
23 
21 

4 

G 
- 4  - 111 
- :i 
- 4  

7 
7 
O 

l i  

! 
11 ... 28 li  28 I S 30 i 20 29 ~ 20 

31 I 26 

14 - 2 

38 I 27 

29 17 
21 I 4 

22 :- " 
4 .- I s - 4  
9 - 0  

12 ... 34 27 2Y . 23 311 ! "ti 
13. ... 34 I 27 . 31 . l i  30 ' 24 
14..: 30 : 20 31 15; 30 19 
15. . . '  24 10 I ? ?  I i . 24 . 1 

~~ 

45 ' 45 21 
24 31 " I t  
211 24 16 

!I 21 , 0 

13 0 
14 s 
I:< - s 
12 I I  
11 , 3 

3 5 . S I S G  5 
1 1 .  I I !  s - 1  

1; i- 5 111 - 4 
10 i -  3 I 1  I -  7 
18 i- I 19 !- 2 

I 

1s. .. 
IS. .. 

23 2 

; 1 
14 

3u 23 
29 ' 13 

10 5 
21 11 
17 7 
3" l ?  
"5 : 14 

I 

?'? I 9 ?? ? 
2! , 111 2' 1s 
19 13 1:1 A 
2 1 - 1 1 1  1!1 11 
21 ,- 4 28 ' 1s 

111 -111 25 ; -  1 
1 : - 3  1 6 - 5  

- s lli I -  1 i -21 14 I -  ti  
13 - 9 

! 

19 5 
IS Il l  
21 9 
?!I IS 
211 2 

19 I 9 
25 I 7 
]!I i i 
25 i 17 
26 ' 5 

11; I t  
21 5 
16 5 
?" - 2 
26 18 

?" - 8 
15 - 5 
1') - 3 
4 :- 5 

11 !-1; 
?O I- 4 

a2 . . .  
23 ... 
24.. . 
25 ... 

"4 .. 
21 - 6 

20 ...I 23 - 1  
27 ... I4 - 4  
2s ... 13 1 
29 ... 8 - 9  

XI... 31 ...; 29 8 1-17 1-7 
, I  

?? - :i 
22 2 
l i  - 2 

13 - 3 
20 - 7 
14 9 

13 - 8 
17 1 
In  - R 

2ii - 
. li -12 

3" ; 
19.9 6.5 

12 - 2 
15 0 
17 - 1 

3 -11 
15 -11 
26 u 

24.0 , 9.3 

I-]; 5 

5 - 7  
29 ,- 9 
41 ! 24 

14 I -  2 

10 - s 
24 - 1 

1 -1.5 
3fl , - I; 
37 . 1s 

- 1  - - s  
I9 -I3 

24.il 111.11 

34 ,- 1 

Mna 24.7 I 7 . S  21.3 10.5 122.6 7.7 
I 

22.1 8.S q 7 . 3  "1.3 6.3 27.7 13.6 
..... 
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TABLE 3.-M ariniuni and mininmni temperatures at selecied stations, D e c e n b ,  1909. District No. 6-Continued. 
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Date. 

- -  
I 1  ! bIar. Min. Yar. Min. Nax. 
I l l  

- , 
M1n. 

36 
43 
3s 
46 
21 

20 
5 

- 1  
- 2  

6 

dar. 1 Mln. 
- 

[a: 

55 
53 
51 
58 
59 

30 
29 
8 

11 
26 

- .. 

54 30 56 
4s ' 3s 5s 

53 i? 

32 16 45 
28 4 I 34 
7 - 4  23 
r; - 4  25 
6 - 1  36 

52 ;; 57 

j4 ~ l9 ! 

55 I 34 ' 51 1 35 
54 4s I 56 44 
4!1 I 41 4s I 34 
53 4 i  I 47 43 
53 I 20 53 i 1s 

61 
SI5 
50 
63 w 
38 
2s 
23 

1 ...................................................... ! 5" 42 
2. ...................................................... 56 39 
3 . .  .................................................... . ,  52 3s 
4. ...................................................... 52 I 44 
5. .  ..................................................... 57 19 

............................................. 2s ~i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 2 4  1 
8 ....................................................... S I - ?  
9. ...................................... . . . . . . I  13 - 4  

I O . ,  ..................................... . . . . . .  2s I 5 
I 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 I 2s 

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.3 26 
13.. .............................................. . . . . . . . I  311 

............................... I 2 i  . li 
3" I ................................ 

23 j 11 
2 0 4  
6 I- 3 

10 '- 4 
1s I- 1 

I 

26 35 I 2fl 

12 I- 8 

1 , 33 6 
12 s - 1  

2s 5 
I 

4 
11 
1s 

"9 
35 
34 
1; 
35 
I ?  

- 4  
1 

22 
31 
27 
25 
9 

7 
n 

43 1 3 1 22 
I 

I 
35 I 7 

13 - 5 
:; I- 1 
20 I- 1 

17 G 
24 14 

2s I 19 
20 I 9 

27 I 13 

26 28 I 15 28 ~ 33 . 28 
27 33 I 27 
27 30 I 18 

l5 23 I 29 I 21 I 26 

I? :;I 1 45 24 
ti 31 ...... 3; ?I1 
2 I 11 ....... 21) 14 
1 12 - 5 23 ; 15 
s ............. :;:: 15 

I 1  ............ 31; I 19 
1s i . . .......... I ?!I 22 
IS .............. 82 I 19 
?i . . . . . . . . . . . . .  3s 

i :  

i I .............. 34 I E 

1 
1 

- 3  
I )  
0 

11 
12 
7 

19 
9 

3 

16 ...................................................... .i 4fl 
17 ....................................................... I4 i 
18 ................................. 
I:+, ................................ 
20. .  ...................................................... 25 I 

21 I "2 , 
22. .  ..................................................... 23 . 
23. .  .................................................... . I  ?i 
24. ................ ................................ $2 i 
2s ....................................................... 39 I ,  

....................................................... 

37 11 30 ,- 3 

10 - 7 

% L 1 2  1 4 1 4  
24 16 I I9 I 4 

31 I 20 I 23 I 14 
31 I 10 26 I 17 

23 I 7 10 I- 7 

23 1 1 s  20 - 1  

?I 5 ! I4  
"7 s , 10 

"" I -" ' -- 
17 I- 5 
l i  3 

15 -12 

21 n 
4 ! - I 1  

35 i 10 

2s I 16 
JII ' R 

25 n 
11 ! in  
5 1- 5 

23 5 

19 - 7 

29.2 ' 14.9 
40 I 

24 ....................................................... 20 I- 2 I .............. 3n 
27 ....................................................... I 23 I 1:; ............. $3 
2 8 . .  ..................................................... 24 2 ....... I. . . . . .  32 
29 ....................................................... I 4 - i 11; ............. 

3n 
............................... 43 I 21 2s - 2 47 

.............................. I29.s ! 14.6 . . . . . . . . . . . . .  3 . 0  

................................ 30 I- s , . . . . . . I .  . . . .  
I 1  

, I '  .- .- . - .- -. - - . - - .. . -. ... - ._ . 

14 
21; 
11 
5 
4 

?!I 

24.1 

14 
1; 1 n 
18 3 
7 - 9  

13 1-11> 
3'2 3 

I . , .. - 

15 - 5 
12 I 5 
211 I 4 
4 - 8  

19 1-11 
35 13 

26.3 I 1 1 . 6  
- 

17 I- 6 
12 I- 7 
11 I 4 
5 1-12 

12 1-14 
27 - ? 

I 23.6 ~ 7.6 
_- 

IS 1 

25 6 
R i- 4 

23 - d 
38 i 20 

21; ! 12 
ie 15 
14 I- 3 
811 - 2 
43 j 2 

3 5 . 0 ,  l i . 3  20.7 11.0 I - 


